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New Guidelines for 
Advanced Science Education Program 
Developing alternative approaches to doctoral-level degrees in science is a goal of 
the National Science Foundation's Advanced Science Education program. 
This objective is contained in new guidelines for the program released today by 
the Foundation. Universities may propose entirely new programs (which may or 
may not be labeled Ph.D.) or the restructuring of existing programs. In either case, 
a significant element of experimentation should be involved, resulting in a meaning-
ful departure from traditional Ph.D. programs. Projects supported in this effort are 
intended to serve as models for the development of graduate science programs at 
other universities. 
In preparing the new guidelines NSF carefully considered recent studies that 
called for a critical analysis of higher education, stated Dr. Keith R. Kelson, acting 
assistant director for education. He cited reports by the Carnegie Commission on 
Higher Education, Less Time, More Options, and the Task Force Report on Higher 
Education chaired by Dr. Frank Newman of ,Stanford University. 
The "Newman Report" declared that "graduate schools have become steadily 
more inner-directed and less responsive to the needs of soci~ty .... There has been 
lit:tle shift toward needed curriculum changes, or the addition of external work ex-
periences, or any attempt to teach graduate students the skills and attitudes needed 
for serving society rather than perpetuating the ingrowth of a professional discipline." 
The Advanced Science Education program of the Foundation fosters the planning 
and implementation of experimental approaches to graduate science education. 
Through its new guidelines, it also seeks proposals for the development of master's-
level science programs, especially for those which involve cooperative arrangements 
with industrial concerns or state and local government agencies. In addition, the 
program plans to support continuing science education projects at the graduate 
level which emphasize the trial implementation of new instructional technology, 
and for interdisciplinray graduate-level student-originated research training projects . 
The program will continue to support innovative course-development projects at 
the graduate level. 
NSF has allocated $1.5 million for Advanced Science Education program activi-
ties during fiscal year 1972. The new guidelines for proposal preparation (E-71-G-4) 
may be obtained from: 
Advanced Science Education Program 
Division of Graduate Education in Science 
National Science Foundation 
Washington, D.C. 20550 
SEEKING THE MEANING 
OF THE MISSING BONES 
What a scientist doesn't find at an 
archeological dig can be just as impor-
tant as what he does find, if he can 
figure out what is missing and why. 
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The search for just such missing evi-
dence and its meaning has set Univer-
sity of New Mexico archeologist Lewis 
R. Binford roaming Alaska's Brooks 
Range, interviewing Nunamiut Eski-
mos and exploring ancient Eskimo 
dwelling sites there. 
Binford, with National Science Foun-
dation support, is trying to find out 
why certain bones are so often missing 
from the animal skeletons found at 
archeological sites, not only in Alaska 
but in other parts of the world. 
Other scientists have wondered 
about the repeated patterns of missing 
pieces, too, and an array of contradic-
tory explanations has been offered over 
the years; most. fit some known facts, 
but none is satisfactory: 
• The pieces were hard and were 
used for weapons or tools. 
• The pieces were not hard and were 
eaten, split for marrow or disintegrated 
early. 
• The pieces were missing from the 
DO BIRDS HAVE A BUILT-IN 
MAGNETIC DIRECTION FINDER? 
How do birds find their way south 
in the fall? 
Some may have a built-in magnetic 
compass to help them find ,the way. At 
least there is an upsurge of scientific 
interest lately in the possibility that 
birds can orient themselves for their 
seasonal migrations by using the earth's 
magnetic field as a navigation aid. 
"There is not, to date, conclusive evi-
dence to support the hypothesis that 
birds orientate during migration by 
means of magnetic cues," says Dr. Wil-
liam E. Southern of Northern Illinois 
University at DeKalb. But he has no-
ticed recently that young birds-espe-
cially ring-billed gulls-don't need adults 
to follow or any previous migrating ex-
perience in order to adopt the tradi-
tional migrating pattern of their kind 
and head southeast in the fall. In ad-
dition, the juvenile birds' ability to pick 
this direction appears to be unhindered 
by shielding from the sun or by changes 
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camp site because they were left be-
hind at the kill site. 
• The pieces were missing at the ki'll 
site because they were carried off to 
the camp site. 
Binford feels that the answer to the 
missing-bones riddle can hold impor-
tant answers to questions about the eco-
nomics of primitive hunting and gath-
ering societies. He is pursuing those 
answers down parallel roads: With Na-
tional Science Foundation help, he is 
exploring the archeological sites and 
the durability of various kinds of bone; 
under a grant from the Doris Duke 
Oral History Foundation, he is conduct-
ing intensive interviews with the Nun-
amiuts in a search for clues in living 
Eskimo habit or memory. 
in other possible cues, Southern says. 
He found only one exception: magne-
tism. 
If the magnetic field changes, the 
birds lose their sense of direction. 
"The earth's magnetic field was the 
only fluctuating environmental parame-
ter that showed a consistent correlation 
with the variation in preference for the 
southeast," says Southern. Magnetic 
storms or the creation of an artifical 
magnetic environment confused the 
birds and the tendency toward south-
east headings fell off sharply. 
Southern thinks his observations of 
the young gulls may answer many of 
the objections biologists traditionally 
raise to the possibility of magnetic sen-
sitivity in migrating birds. But he is 
not jumping to any conclusions. 
He is, however, with National Sci-
ence Foundation support, currently em-
barked on a two-year research project 
into the ability of some birds to draw 
directional clues from magnetic fields. 
"The available data," he says, "seem 
to justify further inquiry." 
